AMENDMENTS TO THE SPECIFICATION 
Delete the original pages containing Tables 1-16. 

Insert between page 90 and page 91 the following pages including Tables 1-16. 



{Table 1] 

Results of thermal conductivity measurement 



Sample No. 


Composition 


Thermal conductivity 
[W/(m-K)] 


Hinh ihai mat 

niyn inarrnai 
conductivity 


1 


Pure Ag 


320 


O 


2 


Ag-0.005at% Bi Alloy 


319 


O 


3 


Ag-0.2at% Bi Alloy 


296 


O 


4 


Ag-0.4at% Bi Alloy 


271 


O 


5 


Ag-0.6at% Bi Alloy 


247 


X 


6 


Ag-0.005at% Sb Alloy 


319 


° I 


7 


Ag-0.2at%Sb Alloy 


292 


o 


8 


Ag-0.4at% Sb Alloy 


264 


o 


9 


Ag-0.6at%Sb Alloy 


236 


X 


10 


Ag-0.2at% Bi-0.01 at% Nd Alloy 


296 


o 


11 


Ag-0.2at% Bi-0.1 at% Nd Alloy 


294 


o 


12 


Ag-0.2at% Bi-o,5at% Nd Alloy 


267 


o 


13 


Ag-0,2at% Bi-2at% Nd Alloy 


260 


o 


14 


Ag-0.2at% Bi-3at% Nd Alloy 


242 


x 


15 


Ag-0.2at% Bi-0.01 at% Y Alloy 


296 


o 


16 


Ag-0.2at% Bi-0.1at% YAlloy 


294 


o 


17 


Ag-0.2at% Bi-0.5al% YAnoy 


288 


o 


18 


Ag-0.2at% Bi-2at% Y Alloy 


262 


o i 


19 


Ag-0.2at% BWat% YAlloy 


246 


X 


20 


Ag-0.2at% Sb-0.01at% Nd Alloy 


292 


o 


21 


Ag-0.2at% Sb-0.1at% Nd Alloy 


290 


o 


22 


Ag-0.2at% Sb-0.5at% Nd Alloy 


283 


o 


23 


Ag-0.2at% Sb-2at% Nd Alloy 


256 


o 


24 


Ag-0.2at% Sb-3at% Nd Alloy 


238 


X 


25 


Ag-0>2at% Sb~0. 01 at% YAlloy 


292 


o 


26 


Ag-0.2at% Sb-0.1at% YAlloy 


290 


o 


27 


Ag-0.2at% Sb-0.5at% YAlloy 


284 


o 


28 


Ag-0.2at% Sb-2at% YAlloy 


258 


o 


29 


Ag-0.2at% Sb-3at% Y Alloy 


241 


X 



[Table 2] 

Results of thermal conductivity measurement 



Sample No. 


Comoosition 


Thermal conductivity 
[Wy(rrvK)] 


High thermal 
conductivity 


1 


Pure Ag 


320 


O 


30 


Ag-0.2at% Bi-0.01at% Cu Alloy 


296 


O 


31 


Ag-0.2at% Bi-0.1at% CuAJloy 


295 


o 


32 


Ag~0.2at% Bi-0.5at% CuAJloy 


290 


o 


33 


Ag-0.2at% Bi-2at% Cu Alloy 


260 


o 


34 


Ag-0.2at% Bi-3at% Cu Alloy 


248 




35 


Ag-0.2at% Bi-0.01at% Au Alloy 


296 


o 


36 


Ag-0.2at% Bl-0.lat% Au Alloy 


295 


o i 


37 


Ag-0.2at% Bi-0.5at% Au Alloy 


290 


o 


36 


Ag-0.2at% Bi-2at% Au AHoy 


262 


o 


39 


Ag-0.2at% Bi-3at% Au May 


251 


X 


40 


Ag-0.2at% Sb-0.Q1at% Cu Alloy 


292 


o 


41 


Ag-0.2at% Sb-0.1at% Cu Alloy 


291 


o 


42 


Ag-0.2at% Sb~0.5at% Cu Alloy 


286 


o 


43 


Ag-0.2at% Sb-2at% Cu Alloy 


256 


o 


44 


Ag-0.2at% Sb-3at% Cu Alloy 


244 


X 


45 


Ag-0.2at% Sb-0.01 at% Au Alloy 


292 


o 


46 


Ag-0.2at% Sb-0.1at% Au Alloy 


291 


o 


47 


Ag-0.2at% Sb-0.5at% Au Alloy 


286 


o 


46 


Ag-0£at% Sb-2at% Au Alloy 


258 


o 


49 


Ag~0*2at% Sb-3at% Au Alloy 


247 


X 


50 


Ag-0.2at% Bi-0,5at% Nd-0.5at% Cu Alloy 


281 


o 


! 51 


Ag-0.2at96 BM).5at% Nd-0.5at% Au Alloy 


281 


o 


52 


Ag-0.2at% Bi-0.5at% Y-0.5at% Cu AUoy 


282 


o 


53 


Ag-0.2at% Bi-0.5at% Y-0.5at% Au Alloy 


282 


o 


54 


Ag-0^at% Sb-0.5at% Nd-0,5at% Cu Alloy 


277 


o 


55 


Ag-0.2at% Sb-o.5at% Nd-0.5at% Au Alloy 


277 


o 


56 


Ag-0.2at% Sb-0.5at% Y-0.5at% Cu Alloy 


278 


o I 


57 


Ag-0.2at% Sb-0.5at% Y-0.6at% Au Alloy 


278 


o 


58 


Ag-0.2at% SI Alloy 


265 


o 


59 


Ag-0^at%Sn Alloy 


248 


X 



Pable 3] 

R suits of reflectance measurement 



Sample No. 


Com h os it io n 


Reflectance relative to 
PureAg [%] 


High 


Wavelength 
405 nm 


Wavelength 
650nm 


reflectance 


1 


PureAg 


90.8 


925 


O 


2 


Ag-0.0D5at*> Bi Alloy 


90.7 


92.5 


O 


3 


Ag-0.2at% Bi Alloy 


86.2 


90.8 


o 


4 


Ag-0.4at% Bi Alloy 


81.6 


89.1 


o 


5 


Ag-0.6at% Bi Alloy 


77.0 


87.4 


X 


6 


Ag-0.005at% Sb Alloy 


90.7 


92.5 


O | 


7 


Ag-0.2at% Sb Alloy 


86.1 


90.7 


o 


a 


Ag-0.4at%Sb Alloy 


81.4 


88.9 


o 


9 


Ag-0.6at%Sb Alloy 


76.7 


87.1 


X 


10 


Ag-0.2at% Bi-0.01at% Nd Alloy 


86.2 


90.8 


o 


11 


Ag-0.2at% Bi-0.1at% Nd Alloy 


85.9 


90.7 


o I 


12 


Ag-0.2at% Bl-0.5at% Nd Alloy 


84.8 


90.3 


o 


13 


Ag-0.2at% Bi-2at% Nd Alloy 


80.7 


86.6 


o | 


14 


Ag-0.2at% Bi-3at% Nd Alloy 


78.0 


87.5 


X 


15 


Ag^0.2at% Bi-0.0lat% Y Alloy 


88.2 


90.8 


o 


16 


Ag-0.2at% Bl-0.1at% Y Alloy 


85.9 


90.7 


o i 


17 


Ag-0.2at% Bi-0.5at% Y Alloy 


84.7 


90.2 


O ■ f 


18 


Ag-0.2at% Bi-2at% Y Alloy 


80,3 


88.4 


o 


19 


Ag-0.2at% Bi-3at% Y Alloy 


77.4 


87.2 


X 


20 


Ag-0.2at% Sb-0.01at% Nd Alloy 


66.1 


90.7 


O 


21 


Ag~0.2at% Sb-0.1at% Nd Alloy 


85.8 


90.6 


o 


22 


Ag-0.2at% Sb-0.5at% Nd Alloy 


84.7 


90.2 


o 


23 


Ag-0.2at% Sb-2at% Nd Alloy 


80.6 


68.5 


o i 


24 


Ag-0.2at% Sb-3at% Nd Alloy 


77.9 


67.4 


X 


25 


Ag-0.2at% Sb-0.01at% Y Alloy 


86.1 


90.7 


o ! 


26 


Ag-0.2at% Sb-0. 1 at% Y Alloy 


85.6 


90.6 


o 


27 


Ag-0.2at% Sb-0.5at% Y Alloy 


84.6 


90.1 


o 


I 28 


Ag-0,2at% Sb-2at% Y Alloy 


80.2 


88.3 


o 


29 


Ag-0.2at% Sb-3at% Y Alloy 


773 


67,1 


X 



[Table 4] 

Results of reflectance measurement 



Sample No. 


Composition 


Reflectance relative to 
PureAg[%] 


High 
reflectance 


Wavelength 
405nm 


Wavelength 
650nm 


1 


Pure Ag 


90.6 


92,5 


O 


30 


Ag*02at% BM).01at% Cu Alloy 


66.2 


90.6 


O 


31 


Ag-0.2at% Bi-0.1at% Cu Alloy 


86.0 


90.7 


o 


32 


Ag-0.2at% B|-0.5at% Cu Alloy 


65.3 


90.4 


o 


33 


Ag-0.2at% Bi-2at% Cu Alloy 


81.0 


88.3 


O ! 


34 


Ag-0.2at% Bi-4at% Cu Alloy 


79.3 


87.5 


X I 


35 


Ag-0.2at% Bi-0.01 at% Au Alloy 


86.2 


90.8 


o 


36 


Ag-0.2at% Bi-0.1at% Au Alloy 


86.0 


90.7 


o 


37 


Ag-0,2at% Bl-0,5at% Au Alloy 


65.4 


90.4 


o 


38 


Ag-0.2at% Bi-3at% Au Alloy 


81.5 


88.5 


o 


39 


Ag-0.2at% BI-4at% Au Alloy 


79.9 


87.7 


X 


40 


Ag-0.2at% Sb-0.01at% Cu Alloy 


86.1 


90.7 


o 


41 


Ag-0.2at% Sb-0.1at% Cu Alloy 


85.9 


90.6 


o 


42 


Ag-0.2at% Sb-0.5at% Cu Alloy 


85.2 


90.3 


o 


43 


Ag~0.2at% Sb~3at% Cu Alloy 


80.9 


86.2 


o 


44 


Ag-0.2at% Sb-4at% Cu Alloy 


79.2 


87.4 


X 


45 


Ag-0.2at% Sb-0.01 at% Au Alloy 


86.1 


90.7 


o 


46 


Ag-0.2at% Sb-o.iat% Au Alloy 


65.9 


90.6 


o 


47 


Ag-0.2at% Sb-0.5at% Au Alloy 


65.3 


90.3 


o 


48 


Ag-0.2at% Sb-3at% Au Alloy 


81.4 


86.4 


o 


49 


Ag-0.2at% Sb-4at% Au Alloy 


79.8 


87.6 


X 


50 


Ag-0.2at% BI-0.5at% Nd-0.5at% Cu Alloy 


84.0 


89.8 


o 


51 


Ag-0.2at% Bi-0.5at% Nd-0,5at% Au Alloy 


64.0 


69.9 


o 


52 


Ag-0.2at% B!-0.5at% Y-0.5at% Cu Alloy 


63.9 


89.8 


o 


53 


Ag-0.2at% Bi-0.5at% Y-0.5at% Au ABoy 


83.9 


89.8 


o 


54 


Ag-0.2at% Sb-0.5at% Nd-0.5at% Cu Alloy 


83.9 


69.7 


o | 


55 


Ag-0.2at% Sb-0.5at% Nd-0.Sat% Au Alloy 


83.9 


89.8 


o 


56 


Ag-0.2at% Sb-0.5at% Y-0.5at% Cu Alloy 


83.8 


89.7 


o 


57 


Ag-0.2at% Sb-0.5at% Y-0.5at% Au Alloy 


63.6 


89.7 


o 


58 


Ag-0.2at% SI Alloy 


85.5 


90,3 


o 


59 


Ag-0.2at% Sn Alloy 


85.0 


89.9 


o 



[Table 5] 

Results of durability (thermal stability) evaluation 



Sample No. 


Composition 


Change in reflectance 
before and after high 
temperature high humidity 
test[%] 


High 
durability 


Wavelength 


Wavelength 

OvJVI Nil 


1 


Pure Ag 


-27.3 


-3.0 




2 


Aa-0 005at% 81 AIlov 


-1 .4 


-0.8 


o 


3 


Aa-0 2at% Bi AIlov 


-0.7 


-0.3 


o 


4 


Ao-0 4af% Bi AIlov 


-0.5 


-0.2 


o 


5 


Aa-0,6at% Bi AIlov 


-0.3 


-0.1 


o 




An-0 OQ5at% Sb Aflov 


-1 .6 


-0.9 


o 


7 


Ao-0 2at% Sb AIlov 


-0,8 


-0.4 


o 


D 


A n .n Aa^QL ck A Urn/ 


-0.6 


-0.3 




Q 


An n Sh Allrrv 


-0.4 


-0.2 


o 


1fl 

I w 




-0.6 


-0.2 


o 


I 1 


An a OatAi, RLfi 1 MH Allnv 


•0.5 


-0.1 


o 






-0,3 


-0.1 


o l > 


1 

io 




0.0 


0.0 


o 


i 1 A 




0.0 


0.0 


o 


1 5 


An-O C>nT% Ri-f) Q1af% Y AIlov 


-0.6 


-0.2 


o 


16 


Aa-0 2atS£ BUD 1 at% Y AIlov 


-0.5 


-0.1 


o 




Ag-0.2at% Bi-0.5at% Y Alloy 


-0.4 


-0.1 


o 


18 


Ag-0.2at% Bi-2al% Y Alloy 


0.0 


0.0 


o 


19 


Ag-0.2at% Bi-3at% Y Alloy 


0.0 


0.0 


o 


20 


Ag-0.2at% Sb-0,0lat% Nd Alloy 


-0.7 


^>.3 


o 


21 


Ag-0.2at% Sb-0.1at% Nd Alloy 


-0.6 


-0.2 


o 


22 


Ag-0.2et% Sb-0.5at% Nd Alloy 


-0.4 


-0.2 


o 


23 


Ag-0.2at% Sb-2at% Nd Alloy 


0.0 


0.0 


o 


24 


Ag-0.2at% Sb-3at% Nd Alloy 


0.0 


0.0 


o 


25 


Ag-0.2at% Sb-0.01at% Y Alloy 


-0.7 


-0.3 


o 


26 


Ag~0.2at% Sb-0.1at% Y Alloy 


-0.6 


-0.2 


o 


27 


Ag-0.2at% Sb-0.5at% Y Alloy 


-0.5 


-0.2 


o 


28 


Ag 0^at% Sb-2at% Y Alloy 


0.0 


0.0 


o 


29 


Ag-0.2at% Sb-3at%Y Alloy 


0.0 


0.0 


o 



[Table 6] 

Results of durability (thermal stability) valuation 



Sample No. 


Composition 


Chang* in reflectance 
before and after high 
temperature high humidity 
test [%] 


High 
dura hit rtv 


Wavelength 
405nm 


wavelength 
650nm 


1 


PureAg 


-d. r 


^ n 


X 


30 


Ag-0.2at% Bi-0.01at% Cu Alloy 


-0.6 


-0.2 


o 


31 


Ag-0.2at% Bi-0.1at% Cu Alloy 


-0.5 


-0.1 


o 


32 


Ag-0.2at% Bi-0.5at% Cu Alloy 


-0.4 


-0,1 


o 


33 


Aa-0 2at% Bi-3at% Cu Altov 


0.0 


0.0 


o 


34 


Aq-0 2at% Bi-4at% Cu Alloy 


0.0 


0.0 


o 


35 


Aa-0 2at% Bi-0 01at% Au Allov 


-0.6 


-0.2 


o 


36 


Aa-0 2at% Bi-0 1 at% Au Allov 


-0.5 


-0,1 


o 


37 


Aa-0 2sF#» RUG Sat% Au Allov 


-0.4 


-0.1 


o 


oo 




0.0 


0.0 


o 


39 


Aa-0 2at% Bi-4at% Au Allov 


0.0 


0.0 


o 


40 


Aa-0 2af% Sb-0 01 at% Cu Allov 


-0.7 


-0.3 


o 


41 


An-0 2at% Sb-0 1 at% Cu Allov 


-0.6 


-0.2 


o 


■tfc 


Ao-0 2at% Sb-0 5at% Cu Allov 


-0.4 


-0.1 


o 


43 


Ao-0 2at% Sb-2at% Cu Allov 


0.0 


0.0 


o 


44 


Aa-0.2at% Sb-4at% Cu Allov 


0.0 


0.0 


o 


45 


Ag-0.2at% Sb-0.01at% Au Alloy 


-0.7 


-0.3 


o 


46 


Ag-0.2at% Sb-0.1 at% Au Alloy 


-0.5 


-O.Z 


o 


47 


Ag-0.2at% Sb-0.5at% Au Alloy 


-0.3 


-0.1 


o ! 


48 


Ag-0.2at% Sb-3at% Au Alloy 


0.0 


0.0 


o 


49 


Ag-0.2at% Sp-4at% Au Alloy 


o.o 


o.o 


o 


50 


Ag-0.2at% Bi-0.5at% Nd-0.5at% Cu Alloy 


0.0 


0.0 


o 


51 


Ag-0.2at% Bi-0.5at% Nd-0.5at% Au Alloy 


0.0 


0.0 


o 


52 


Ag-0.2at% Bi-0.5at% Y-0.5at% Cu Alloy 


0.0 


0.0 


o 


53 


Ag-0.2at% Bl-0.5at% Y-0.5at% Au Alloy 


0.0 


0.0 


o 


54 


Ag-0.2at% Sb-0.5at% Nd-0.5at% Cu Alloy 


0.0 


0.0 


o 


55 


Ag-0.2at% Sp-0,5at% Nd-0.5at% Au Alloy 


0.0 


0.0 


o 


56 


Ag-0^at% Sb-0.5at% Y-0.5at% Cu Alloy 


0.0 


0.0 


o 


57 


Ag-0.2at% Sb-0.5at% Y-0.5at% Au Alloy 


0.0 


0.0 


o 


58 


Ag-0,2at% SI Alloy 


-19,9 


-2.1 


X 


59 


Ag-0^at%Sn Alloy 


-18.4 


-1 .8 


X 



-8- 



[Table 7] 

Change in appearance after salt immersion test of Ag-based thin film 



Sample No. 


Composition 


Change in appearance 
after salt immersion test 


High durability 


1 


. Pure Ag 


Yes 


X 


2 


Ag-0.005at% Bl Alloy 


No 


O 


3 


Ag-0.2at% Bl Alloy 


No 


O 


4 


Ag-0.4at%Bi Alloy 


No 


o 


5 


Ag-0,6at% Bi Alloy 


No 




6 


Ag-0.005at% Sb Alloy 


No 


o 


7 


Ag-0.2at% Sb Alloy 


No 


o 


a 


Ag-0.4at% Sb Alloy 


No 


o 


9 


Ag-0.6at% Sb Alloy 


No 


o 


10 


Aa-0 2at% Bi-0 01 at% Nd Allov 


No 


o 


11 


Aa-0 2at% Bi-0 1at% Nd Allov 


No 


o 


12 


Aa-0 2at% Bi-0 5at% Nd Allov 


No 


o 


13 


Aa-0.2at% Bi-2at% Nd Allov 


No 


o 

>•* 


14 


Ag-0.2at% Bi-3at% Nd Alloy 


No 


o 


15 


Aa-0 2at% Bi-0 01at% Y AUov 


No 


o 


16 


Aa-0 2at% Bl-0 1at% Y Allov 


No 


o 


17 


Aa-0 2at% Bi-0 5at% Y Allov 


No 


o 


18 


Ag-0.2at% Bi-2at% Y Alloy 


No 


o 


19 


Ag-0.2at% Bl*3at% Y Alloy 


No 


o 


20 


Ag-0.2at% Sb-0.01at% Nd Alloy 


No 


o 


21 


Ag-0.2at% Sb-0.1at% Nd Alloy 


No 


o 


22 


Ag-0^at% Sb-0.5at% Nd Alloy 


NO 


o 


23 


Ag-0,2at% Sb-2at% Nd Alloy 


No 


o ! 


24 


Ag-0.2at% Sb-3at% Nd Alloy 


No 


o 


25 


Ag-0.2at% Sb-0.0lat% Y Alloy 


No 


o 


26 


! Ag-0.2al% Sb-0.1 al% Y Alloy 


NO 


o 


27 


Ag-0.2at% Sb-0.5at% Y Alloy 


No 


o 


28 


Ag-0 2at% Sb-2at% Y Alloy 


No 


o 


29 


Ag-0.2at% Sb-3at% Y Alloy 


No 


o 



[Table 8] 

Change in appearance after salt immersion test of Ag-based thin film 



o am pi© INO, 


Composition 


Change in appearance 
after salt immersion test 


High durability 


1 


Pure Ag 


Yes 


X 


30 


Ag-0.2at% Bi-0.01at% Cu Alloy 


No 


O 


31 


Ag-0.2at% Bi-0.1at% Cu Alloy 


No 


O 


32 


Ag-0.2at% Bi-0.5at% Cu Alloy 


No 


o 


33 


Ag-0.2at% Bi-3at% Cu Alloy 


No 


o i 


34 


Ag-0.2at% BMat% Cu Alloy 


No 


o 


35 


Ag-0.2at% Bi-0.0lat% Au Alloy 


No 


o 


36 


Ag-0^at% Bi-0.1 at% Au Alloy 


No 


o 


37 


Ag-0,2at% Bi-0.5at% Au Alloy 


No 


o 


38 


Ag-0.2at% Bi-3at% Au Alloy 


No 


o 


39 


Ag-0.2at% Bi-4at% Au Alloy 


No 


o 


40 


Ag-0.2at% Sb-0.01at% Cu Alloy 


No 


o 


41 


Ag-0.2at% Sb-0.1at% Cu Alloy 


No 


o 


42 


Ag-0.2at% Sb-0,5at% Cu Alloy 


No 


o 


43 


Ag-0.2at% Sb-3at% Cu Alloy 


NO 


o 


44 


Ag~0.2at% Sb-4at% Cu Alloy 


No 


o 


45 


Ag-0.2at% Sb-0.01at% Au Alloy 


No 


o 


46 


Ag-0.2at% Sb-0.1 at% Au Alloy 


No 


o 1 


47 


Ag-0.2at% Sb-0.5at% Au Alloy 


No 


o 


48 


Ag-0.2at% Sb-3at% Au Alloy 


No 


o | 


49 


Ag-0.2at% Sb^at% Au Anoy 


No 


o 


50 


Ag-0.2at% Bi-0.5at% Nd-0.5ert% Cu Alloy 


No 


o 


51 


Ag-0.2at% Bi-0.5at% Nd-0.5at% Au Alloy 


No 


o 


52 


Ag-0,2at% Bi-0.5at% Y-0.5at% Cu Alloy 


No 


o 


53 


Ag-0.2at% Bi-0.5at% Y-0.5at% Au Alloy 


No 


o 


54 


Ag-0,2at% Sb«0.5at% Nd-0.5at% Cu Alloy 


No 


o 


55 


Ag-0.2at% Sb~0.5at% Nd-0.5at% Au Alloy 


No 


o i 


56 


Ag-0.2at% Sb-0.5at% Y-0.5at% Cu Alloy 


No 


o 


57 


Ag-0.2at% Sb-0.5at% Y-0.5at% Au Alloy 


NO 


o 


58 


Ag-0.2at% SI Alloy 


Yes 


X 


59 


Ag-0.2at% Sn Alloy 


Yes 


X 



-10- 



[Table 9] 

Average roughness before and after high temperature high humidity test of Ag-based thin film 



Sample No. 


Composition 


Average roughness 
before and after high 
temperature high 
humidity test [nm] 


Hiflh durahilitv 


oeiore test 


Aft., x _ 

Alter test 


1 


PureAg 


4.18 


7.33 


X 


2 


Ag-0.005at% Bi Alloy 


0.63 


0.93 


o 


3 


Ag-0.2at% Bi Alloy 


0.58 


0.61 


o 


4 


Ag^0.4at% Bi Alloy 


0.55 


0.58 


o 


5 


Ag-0.6at% Bi Alloy 


0.52 


0.54 


o 


6 


Ag-0.005at% Sb Alloy 


0.65 


0.95 


o 


7 


Ag-0.2at% Sb Alloy 


0.58 


0.63 


o 


8 


Ag-0.4at% Sb Alloy 


0.56 


0.59 


o 


9 


Ag-0.6at% Sb Alloy 


0.54 


0.57 


o 


10 


Ag-0.2at% Bi-0.01at% Nd Alloy 


0.58 


0.60 


o 


11 


Ag-0.2at% Bl-0.1at% Nd Alloy 


0.55 


0.59 


o 


12 


Ag-0.2at% Bi-0.5at% Nd Alloy 


0.52 


0.56 1 


O | 


13 


Ag-0.2at% Bi-2at% Nd Alloy 


0.45 


0.48 


o 


14 


Ag~0.2at% Bi-3at% Nd Alloy 


0.44 


0.48 


o 


15 


Ag-0.2at% Bi-0.01at% Y Alloy 


0.57 


0.60 


o 


16 


Ag-0.2at% Bi-0.1at% Y Alloy 


0.56 


0.59 


o 


17 


Ag-0.2at% Bi-0.5at% Y Alloy 


ft C4 


f> CD 

U.oB 


o 


18 


Ag-0.2at% Bi-2at% Y Alloy 


0.47 


0.53 


o 


19 


Ag-0.2at% Bi-3at% YAlloy 


0.45 


0.52 


o 


20 


Ag-0.2at% Sb-0.01at% Nd Alloy 


0.58 


0.62 


o 


21 


Ag-0.2at% Sb-0.1at% Nd Alloy 


0.56 


0.60 


o 


22 


Ag-0.2at% Sb-0.5at% Nd Alloy 


0.53 


0.58 


o 


23 


Ag-0.2at% Sb-2at% Nd Alloy 


0.47 


0,50 


o 


24 


Ag-0.2at% Sb-3at% Nd Alloy 


0.47 


0.49 


o 


25 


Ag-0.2at% Sb-0.01at% YAlloy 


0.58 


0.63 


o 


26 


Ag-0.2at% Sb-0.1at% YAlloy 


0.55 


0.61 


o ! 


27 


Ag-0.2at% Sb-0.5at% YAlloy 


0.54 


0.60 


o 


26 


Ag-0.2at% Sb-2at% YAlloy 


0.46 


0.54 


o 


29 


Ag-0^at% Sb-3at% Y Alloy j 


0.45 


0.53 


o 



[Table 10] 



Sample No. 


Composition 


Average roughness 
before and after high 
temperature high 
humidity test [nm] 


nigh durability 


aefore test 


Alter test 


■I 


Pure An 


4.18 


7.33 


x 


30 


Aa-0 2at% B1~0 01at% Cu AIlov 


0.59 


0.93 


o 


O 1 


An.fl 5nt^ Ri-fl IntS^ Cu Allnv 
rAy "Vj.^-Cii Drv. i di/v vu ^ *nvy 


0.58 


0.90 


o 






0.56 


0.86 


o 






0.55 


0.75 


o 


34 


Ag-U.^ai7b DMtaTT© AllOy 


0.54 


0.73 




nr 

35 


Ay-u.icar?fe Dl-ti,u i ai/o au Aiioy 


0.59 


0.94 






A n A OgHU. Bi A 1 ckV^L An Allrni 

Ag-u.zaiTo di-u. i ant» au Miioy 


0.57 


0.89 




37 


Ag-U.2awb Dl-U.t>al7b All Alloy 


0.56 


0.84 


o 


38 


Ag-0.2at% Bi-3at% Au Alloy 


0.54 


0.76 


r\ 


39 


Ag-Q.2at% Bi-4at% Au Alloy 


0.53 


0.75 


r\ 
\J 


40 


Ag-v-2at7b SD-u.oiat7o v^u Alloy 


0.59 


0.95 




41 


Ag-o.2at7» od-o. i atTb utiAiioy 


0.58 


0.91 




42 


Ag-u.2at% SD-0.oEtt% cu Alloy 


0.57 


0.88 




43 


Ag^Q.tQlTP oD-oai7tj oil Aiioy 


056 


0.78 




44 


A r\ n A io/ OL VI — ,*OZ P., Allnki 

Ag-0.2at7o so-4ai7i> cu Aiioy 


0.54 


0.77 




if 

45 


Ag-U.^at7b ou-U.Ul av/b AU Alloy 


0.58 


0.94 


r\ 


45 


Ag-u.<at7o oD-u. laxTo au Aiioy 


0.58 


0.90 


O 

w 


4/ 


Ag-u.zatyo oD-u.oavw au Aiioy 


0.57 


0.86 


d i 


4o 


Ag-u.^aiy© oD-oai7b au Aiioy 


0.57 


0,79 




49 


Art n OatO/,. Qk^arti An A 1 1 mi 
Ay~U.tai/o OD-*ral7o AU Allwy 


0.55 


0.77 


o 


en 


Ay-u.&arTo Drv.vctiTb riu~u.wcu7b vu amivj 


050 


0.55 


o 


51 


Ag-0.2at% Bi-0.5at% Nd-0.6at% Au Alloy 


0.51 


0.56 


o 


52 


Ag-0,2at% Bi-0.5at% Y-0.5at% Cu Aiioy 


0.52 


0.57 


o 


53 


Ag-0.2at% Bi-0.5at% Y-0.5at% Au Alloy 


0.51 


0.55 


o 


54 


Ag-0^at% Sb-0.5at% Nd-0.5at% Cu Alloy 


0.52 


0.58 


o 


55 


Ag-0.2at% Sb-0.5at% Nd-0.5at% Au Alloy 


0.53 


0.60 


o 


56 


Ag-0.2at% Sb-0.5at% Y-0,5at% Cu Alloy 


0.52 


0,59 


o 


57 


Ag-0.2at% Sb-0.5at% Y-0.5at% Au Alloy 


0,54 


0.59 


o 


58 


Ag-0.2at% Si Alloy 


0.68 


1-17 


X 


59 


Ag^0.2at%Sn Alloy 


0.79 


1.25 


X 
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Evaluation results 


Salt immersion test 


Peeling 


Observed 


a 
c 
o 
Z 


None | 


None | 


None 


None 


Non 


Non 


c 


Non 


None 


None 


None 


None 


None 


Discoloration 
(turning yellow) 


X 


< 


O 


O 


O 


O 


O 


O 


< 


O 


O 


O 


O 


O 


O 


•lid 

> 2 


S 


CO 


R 


R 


CO 

N. 


ID 


CM 
fx 


3 


CO 


CO 




CO 


R 


o 




Sheet resistance (Q/D) 


After 
Ag aggregation 
test 


CO 

"tf- 


CO 
CM 


«D 


to 




o 

CM 


3 




CM 




C*J 


r»- 








Before 
Ag aggregation 
test 


CM 
T" 


CM 






CO 


O 
CM 


CM 






JM 




co 


S3 






High temperature high 

humidity test 
(Ag aggregation test) 


X 


< 


o 


o 


o 


o 


O 


o 


< 


O 


O 


o 


o 


o 


o 


o — J§ 

= is 
||| 




aoi 


0.04 


0.12 1 


0,19 


CM 


id 


10.0 


j 0.009 


0.05 


! o.ti 


0.22 




o 


10.0 


Composition 


< 

0 

w» 
3 

DL 




ny*ou 


d 

z 

I 




CM 


CO 




m 


CD 




CO 




o 














Comparative 
Example 1 


4 
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a 

c 


Peeling 


Observed | 


None | 


Observed 


Observed 


None 


Observed 


Observed 




Salt immersi 


sT 

1! 

if 


X 


< 


< 


X 


X 


X 


X 


Cfl 


Visible Ifght 
transmfttance 

(ft) 




co 
rv. 


1^ 


CO 


12 


8 


h. 

CP 


Evaluation result 


i 

! 


After 
Ag aggregation 
test 




m 

CO 


CO 
CO 


CM 


CO 
CO 




CO 




Sheet resist 


Before 
Ag aggregation 
test 


CO 




ID 


CO 


CO 


CO 






High temperature high 

humidity test 
(Ag aggregation test) 


o 


X 


X 


X 


X 


X 


X 




Amount of 


si 

E-o 
•1 

Qj 


p 


o 
o 


Si 

O 


0.68 


p 


CD 
O 


p 


Composition 


z 

CD 
< 


Ag-ln 


Ag-Nb 


c 

CO 

i 

TO 
< 


Ag-Cu j 


Ag-AI 


Ag-Zn j 


Test No, 


CO 




CD 




o 

CM 


CM 






Comparative 
Example 1 
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Evaluation results 
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CO 
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CD 
< 


3 

• 

OB 

< 


JO 
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CO 
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ill 


CM 


CO 
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CD 

to 




0) 


_ 0 

1 ^9 
f -5a 


co 


8 

© 


5 
© 


S 
9 


s 

o 


5 
© 


CD 
© 
© 


CO 
© 

d 


CO 

© 
© 


s 

© 




a 
s 




CO 

i< 


© 


o 


CO 

in 
© 


P. 

d 


© 


© 


CO 
CO 

© 


© 
d 


CM 

co 
d 


ablation resi 


CO 




CM 


IO 
CD 

© 


CO 

© 


m 
© 


CO 

CO 

d 


o 
d 


CO 
CO 

© 


m 

CP 

© 


co 
© 


CD 1 

m 
© 








CO 

1^ 

CM 


CO 

o 


© 


CO 

© 


to 
d 


© 


co 
© 


© 


o 

d 


© 

d 




si 

Si 


o 


























i is 
ii 


m 

8 


in 
co 




CO 


m 
in 

CO 


«n 

CO 


CM 

co 


o 

CO 
CO 


CO 

8 






■» I 

a: | 




a> 

^ — 


cq 
o 


<N 

CO 
CO 


in 

CO 


in 

CO 


© 
to 

CO 


<» 
m 

CO 


CO 


CO 
CO 


CO 
in 

CO 
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[Table 16] 



Sample No. 


Composition of sputtering target 


BI content of thin film 


1 


Aa-0 01at% BiAflov 


<0.001 


2 


Aa-0 04at% Bi Allov 


<0.001 


3 


Ag-0.05at% Bi Alloy 


0.005 


4 


Ag-o,20at%Bi Alloy 


0.011 


5 


Ag-1.4lat% Bi Alloy 


0.056 


6 


Ag-4.50at% Bi Alloy 


0.398 


7 


Ag-7.00at% Bi Alloy 


1.02 


8 


Ag-14.3at% BI Alloy 


3.82 


G 


Ag-22.9at% Bi Alloy 


9.93 


10 


Ag-40.8at%Bi Alloy 


27.2 
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